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WHAT IS CLAIMED IS: 

— ^ 1 . A method for imaging an object v/iii/k computed tomographic (CT) 

imaging system, comprising the steps of: 

hehcally scanning the object/with a multi-slice CT imaging system to 
acquire attenuation measurements of tj«e object, the measurements including more 
than two conjugate samples for estij;i<ation of a projection at a plane of reconstruction 
of the object; and 

filtering and^ backprojecting the attenuation measurements of the 
object, including the rrysre than two conjugate samples, to reconstruct at least one 
image slice of the obj^t. 

2. A method in accoi*dance with Claim 1 wherein the more than two 
conjugate samples are located within\ a predetermined distance from the plane of 
reconstruction of the object. \ 

3. A method in accordance, with Claim 1 wherein the CT imaging 

\ 

system has N detector rows, and further comprising the step of selecting a helical pitch 
P: 1 for said helical scan, where P is a non-integer less than N, 
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4. A method in accordance with Claim 3 wherein 7V=4 and P=2.5. 

5. A method in accordance with Claim\ further comprising the step of 
applying a non-linear interpolation to the attenuation Vneasurements prior to said 
filtering and backprojecting. 

6. A method in accordance with Claim 5 wlierein applying a non- 
linear interpolation to the attenuation measurements comprises ^^pplying a Lagrange 
interpolation to the attenuation measurements. 
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7. A method in accordance with Claim 6 wherein applydng a Lagrange 
interpolation to the attenuation measurements comprises applyingX third order 
Lagrange interpolation weights to measurements firom four detector rows. \ 
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8. A method in accordance with Claim 5 wherein the CT imaging 

system has 4 detector rowsX hehcally scanning the object to obtain attenuation 

measurements comprises the step of hehcally scanning the object at a pitch of 2.5:1, 

and said method further comprises the step of estimating projections along a curved 

\ 

5 plane written as f3\ = I.Stt - Pi " fiz = 1 .2;t - and /3'^ = OAtt - y , where 
>^2, A', and p'^ represent view angles in a curved plane for corresponding detector 
rows Rl, R2, R3, and R4, respectively, ahd y represents a detector angle. 

9. A method in accordance with claim 5 wherein applying a non-linear 

\ 

interpolation to the attenuation measurem^ts comprises combining weighted 
10 interpolated measurements with weighted extrapo^ed measurements. 

10. A method in accordance with Claim 9 wherein the CT imaging 
system has 4 detector rows Rl, R2, R3, and R4, helically scanning the object to obtain 
attenuation measurements comprises the step of helic^y scanning the object at a 
pitch of 2.5:1, and said method further comprises the step of applying weights to 

15 attenuation measurements for detector rows Rl, R2, R3, ana\p.4 respectively, wherein 
the applied weights are written as: 
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where 0, = - p', =^-0^^r. 

J3; = 2,87C - P[ ^In-r, p'^X.ln - and (5^ = OAtt - y ; 

A' 5 ^2 ' A' ' represent view\angles intersecting the POR for 

detector rows Rl, R2, R3, and R4, respectively, and> 

y represents a detector angle. 

11. A method in accordance with Claim 1 further comprising the step 
of applying a set of weights to the attenuation measurements prior to said filtering and 
backprojecting. \ 

12. A method in accordance with Claim 1 1 wherein applying a set of 
weights to the attenuation measurements comprises the step of applying Lagrange 
weights to the attenuation measurements. 
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13. A method iia accordance with Claim 12 wherein applying Lagrange 
weights to the attenuation measurements comprises applying third order Lagrange 
weights to measurements from four detector rows, 

14. A method in accordance with Claim 11 wherein the CT imaging 
system has 4 detector rows, hehcallV scanning the object to obtain attenuation 
measurements comprises the step of hehoally scanning the object at a pitch of 2.5:1, 
and said method further comprises the step\pf estimating projections along a curved 
plane written as = I.Stt - y, P'^ -2k - 0%^= 1 .27r - y, and p'^ = OAk ~ y , where 

PI, ^i^d /?4 represent view angles in a cuJ^ed plane for corresponding detector 

rows Rl, R2, R3, and R4, respectively, and y repre^nts a detector angle. 




15. A computed tomographic (CT) imaging system for imaging an 
oBject, said system comprising a radiation source a multi-slice detector configured 
to acquire attenuation measurements of an pi^iect between said radiation source and 
said multi-slice detector, said system configured to: 




igured 

helical scan the ^x^ject to acquire attenuation measurements of the 
object, said measurements ipfcluding more than two conjugate samples for estimation 
of a projection at a plan^f reconstruction of the object; and 

filt^ and backproject the attenuation measurements of the object, 
including thej;m)re than two conjugate samples, to reconstruct at least one image slice 
of the obj^. 

16. A system in accordance\dth Claim 15 further configured so that 
the more than two conjugate samples are located within a predetermined distance 
from the plane of reconstruction of the object. 

17. A system in accordance with Claim 16 having A'^ detector rows, 
and further configured to perform the helical scan at a\pitch P\\^ where P is a non- 
integer less than N. 

18. A system in accordance with Claim 17 wherein A^=4 and P=2,5. 
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19. A system in accordance with Claim 15 further comprising 
configured to apply a non-Hnear interpolation to the attenuation measurements prior to 
said filtering and backprojecting\ 

20. A system in accordance with Claim 19 wherein said system being 
configured to apply a non-linear interpolation to the attenuation measurements 
comprises said system being configuVfd to apply a Lagrange interpolation to the 
attenuation measurements. 

21. A system in accordance Vith Claim 20 wherein said system being 
configured to apply a Lagrange interpolation to the attenuation measurements 
comprises said system being configured to apply third order Lagrange interpolation 
weights to measurements fi^om four detector rowsN 

22. A system in accordance with Claim 19 having 4 detector rows, and 
wherein said system being configured to helically scan the object to obtain attenuation 
measurements comprises said system being configured to helically scan the object at a 
pitch of 2.5:1, and said system is further configured to estimate projections along a 
curved plane written as f3[ = 2.Zk - y, P[ =2k — y^p!^ = \ ,2n - and 

P\ = OAtt - y , where y^/, P^-^ P'z^ Pa represent view anglesVn a curved plane for 
corresponding detector rows Rl, R2, R3, and R4, respectively, aijd y represents a 
detector angle. 

23. A system in accordance with claim 19 wherein said ^system being 
configured to apply a non-linear interpolation to the attenuation measurements 
comprises said system being configured to combine weighted interpolated 
measurements with weighted extrapolated measurements. 

24. A system in accordance with Claim 23 having 4 detector rows^l, 
R2, R3, and R4, wherein said system being configured to helically scan the object to^ 
obtain attenuation measurements comprises said system being configured to helically 
scan the object at a pitch of 2.5:1, and said system is further configured to apply \ 
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weights to attenuation measurements for detector rows Rl, R2, R3, and R4 

\. 



respectively, wherein the applied weights are written as 
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where 0^= p-p[= p- 2.%n + y. 
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where 0^ = - p-Q.^^y , 



PI = 2,871 - p; = 271 -y, P'^ \l.2;r - y, and P\ = 0.4;r - y ; 

Pl^p'^^p'^, and yS^ represent vie^ angles intersecting the POR for 
detector rows Rl, R2, R3, and R4, respectively, and 

y represents a detector angle. 

25. A system in accordance with Claim 15 further configured to apply 
a set of weights to the attenuation measurements prior \to said filtering and 
backprojecting. 



26. A system in accordance with Claim 25 wherein said system being 
configured to apply a set of weights to the attenuation measurements comprises said 
system being configured to apply Lagrange weights to the attenuation measurements. 
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27. A system in accordance with Claim 26 wherein said system being 
\^ configured to apply Lagrange weights to the attenuation measurements comprises said 

system being configured to apply third order Lagrange weights to measurements from 
four detector rows. 



5 28. A system in accordance with Claim 15 having 4 detector rows, and 

said system being configured to. helically scan the object to obtain attenuation 
measurements comprises said system being configured to helically scan the object at a 
pitch of 2.5:1, and said system is fumier configured to estimate projections along a 
curved plane written as fil ^ 2,8/1 - y, f5[ =27r -y, fi'^ = 1 ,2/1 - y, and 

10 = OAtt - y , where , /^^^ and y^^^epresent view angles in a curved plane for 

corresponding detector rows Rl, R2, R3, ai^d R4, respectively, and y represents a 
detector angle. 
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